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[19*312] MieT-^fi^h'-yM^-htiBb'y 

Xf7 7 ( b ) ttR»*Bj5E3ia[i<o«s*»J»LreiS 
»<0«4Mft«*«J»r4ik**tfll««l 4fctt2E 

1 ~4 *h vf*u&» 1 JgiEtt«0#ifc. 

[ St** 6 ] lWE3M^tt*»Offifflatt^5*- * fl» 

(c»J»Sii4lll*« 1 ~6 w-ftvfr 1 JSIEK^S. 
[89*«8] Xf77(b)ll 

( i ) e»»»^iffliiPfi-^t:fiffl«f8^*aaL» • 

( i i ) m^mmL^commm^t^mi&mmm^ t m 

( i i i ) ttJti * *t/S JSaa»JS^{Sfcffl i: K«JS»HI#tf> 

(iv) mimimmmitzm^xmm»WA(Dmm(oti 

[ff*I19] Xf7/(b)li. 

( ii ) m2^mm&n*&*ftjmtem.f&ft<7>%if£tf 
m'bt %&mm& ttst/xf -y yzstswrnm i ~~ 
6 eo^-ma* 1 iisae*):^. 

[fM<JflO] Xf77(b)ll 
U 

( i i ) m\*<7M^mifittt<mmfrt>m#im<7)m 



i tf^ii in r - * «-§-T-^ia $ $■ fsi 

m&zitrzmmu&ftnim t mum fern^tm *\t 
*u 

mfflimtn&tzmi ^xmm&ftw&nfflwm^ $• ±« 

Clff^Jl 1 2 ] T-*fi-f^P£ix*:3fcf^f-*eiS 

( a ) mtm&x'imztite?m^m$E<r>mm:<7) 

m^Ml 3 ] MKx-^ft^t' y M^-MiBt* 
^f?7 (a) ttJV^T«aaft*«B'V/^y*0^O3ME 

maun ti %> t**3i 1 2 1 em<7>2r3;. 

[»*« 1 4 ] r- 9m*?x-m& £ titzitm^ s- 

[»*JS 1 5 ] KRE-r-*®**) t* 7M/-HiB t* 

•y 

[ w*3S 1 6 1 mt&^\m$z<?>ftfm.tt-th-si 
■ceay»oe*i!t»*««w-iii*s i 4 afci* i sib 

i mtm i s i mmmmmmmm^Th % w* 

H 1 4 ~ 1 7 a)\ ^tlfr 1 3SIEM^^«. 
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[an** 1 9 ] m&m^mmnm&mf?- ?m 
«i4~i7<7)v 1 iiasaogs. 

«t5 fl^JB 1 4 ~ 1 9 <OV ^-ftlfr 1 JSI e®<7)^ffi . 

[ 2 1 ] Mie^it$ijffli#a{i . 
t* *uteiaaRjS4ho{affl k isffiif jfcfi-^&ffl * Jt 

IW-SffifflifcKEIHk, 

*£*ww-s#8taisk . 
s. 

[ it 23] mh-.y v/^f-^m^x-wm^m 

Z1XiZn®<rmE^*V$ftm&nfcLX%b1xrz. n- 
n • m'v/l^y. £fc(im^;k'y<Ojf jfcifcj&frSrJSttJ 

U 

^-fm^x-mmmztifz nmcoxm^zfty r -r j< 



■0*fi3i»o*MB**iM«r$-5#8k k 
[000 1] 

h. !%&M&&%Mmzte^X 1 OGb/sftgiHi'Xf- 

»«^*36»«eMk LX^l^tiXti*). mft&&S1ji£ 
IZ&UXli. 4 0Gb/ s x^-fA^SBfSifflrtjrhTMfS 

[0002] *%BJti, ^fl^fi^-^tcj; &*2gi3fc 

«i3 J:tX©Jffiigcffitc»S.-r-i» . 
[0003] 

[fi£*<0&ftj] 4 0Gb/ s ^-rAtCtJltSgjMgBfffi^ 

vd> tfihh. tttmtitft -y h u- bcn-mizzLitm 

-thtcMZ^ 1 0Gb/ s -C*{i^8 0 Ops/nBt'fc-pJt^ 
4 OGb/s T1± 1 / 1 60*95 Ops/nmt® 

[0004] ffl^mtC i*Uf , g-TOMW* 1.55 

*) . A^Jfl^*'^— #*+3dBnu t'7M/-h4 
0Gb/sO^B#^M#fi (OTDM) ft-t (f*j#) 

1 . 3 u m ( 3Sffiit^T'ft t /£ < ffilS $ 
TV">-S.i>tf)) com— Hyr^f v< (SMF) T-5 0km 

commzmmL. Mit^r-f^ <dcf> r^-urfif 

flISrtf'Srofck*. ^'V-^-^ir^ (fisit^iS^m 
^5SmjS8G&ft;> * ldBmT^fli^.|»^* , >^f i F$fL5 
4HftM«€o«ffl«o« ( ? vx ) \t 3 0 P s 
/mrcftofc. & toeS$r4HW««ffiH;9 3 Ops 
/nm (18. 6ps/nm/kmX 5 0 km) "C^S*^. 9 3 
0 ± 1 5 P s/nmi: . (iBT 1 0 0%(CifiVV»*T4HttfiMI 

[0005]-*-. (sSSH^HikUaSSE^^eR^b 
fc«t-?-C^*>6. #Ji.«\ SMF5 0kmgjST\ -5 0 
— 1 0 O^eDja^g^^ftS^cofeiMSS^SJcuoSHbS 

(ej*i&^iScjs*<?DaaE«c?¥i±) x (as^t) x 
(MXD-r) x (fE^Sg^i) 

= 0. OSnm/CX 1 5 0'CXO. 0 7ps/nm2 /kmX 
5 0km 

= 1 6ps/nm 

iWl, ±IE^Uja®M^7^XkJt»LTt«l«ai* 

=5:v ->mx't> h. i -ox , 40 Gb/ s tuifioyv^aeaifc 
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i5ttS^^tic7)^V^fiJCv'7h7r>f^' (DSF) 

[0006] si^sm^xfA (e^Mft* smmz 

( i ) *TS»MWf«»058R 

( i i ) @SI»Htt ( 2 fcfcttMKM«»<o*&M»t« ) <r>m 

( i i i ) ftftfflUa 7<-HA»? m9KVJi& 

( i ) fcWLTJi, mmzli, 4MWiMt»^>»5r*DC 

SitC7r>fA71/-f^ y^fcrJElfi (M. M. Ohm et 
al., Tunablegrating dispersion using a piezoelect 
ric stack, OFC '97 Technical Digest. WJ3. pp. 155-1 
56) J $ , i&KfP.£f (Sergio Barcelos et al., Characteris 
tics ofchirped fiber gratings for dispersion compe 
nsation, OFC '96 Technical Digest, WC12, pp. 161-16 
2)HiS*S, PLC (Planer Lightw 
ave Circuit) (Ci&R^fcJ: 4flfcffl3Mfc£ 
^Z-hJ-ffe (K. Takiguchi, et al.. Variable Group-D 
elay Dispersion Equalizer Using Lattice-FormProgra 
mmable Optical Filter on Planar Lightwave Circuit, 
IEEE J. Selected Topics in Quantum Electronics, 
2_, 1996, pp. 270-276) T#«5tfgflSi£^-ft$-£S - 1 

(0007) ( i i ) ten lt mwmz&tii&em 
<5o*^, fcm&ttm i m^z&~>xmzi:hK#>. m^t 

■Hmif± t&t^O (3]g#fc & . "A. Sano etal . , Aut 
omatic dispersion equalization by monitoring extra 
cted-clock power level in a 40-Gbit/s, 200-km Tran 
smission line, ECOC '96, TuD. 3.5,19%, pp. 207-21 
0" tcli, *fiLfc3Hi-*a»4>?ci.y?jfca- (x-^ft 
-sf-cob'-y r-W-h#Bb /sT'£>££:#BHzJ&fr) c7Vn° 

( R Z ) fI#<7)*§-£-£ii? u y ? foftW&i tiX^Z 
**. » (NRZ) fl^ ifcli«JBW>RZfi-*£ 

mwm/m& o a «t o iz lx terfrm&m. l/;otd 



[0008] (iii ) £WLT«. i'X t A 
[0009] 

[^*wu=k 5 fc-r^aai] vtzw^x^mnn 

mi. NRZfi-sf-, ^fS^RZfl^Sv^StfS&O 
3 i 3 tc LX§>mt LfcOTD Mft-^co J: 3 

izh&> 

[0010] *m&>m<?>Emit, yXtAlffl$4>i 
[00 1 1 ] 

[iHIS:lB8rt-4fc*>tf>*R] #3M)lfc:J:*ttf. 
[0012] *»«tJ:Mr. f-^flft'^IS^ 

■frmxh-ox. m^mcommmmzmmmm^^m^ 

[0013] i*u* . T-^m-f-Tggp^^ 

^feiis&^e^fi&^-r h xf -y rtftflrrs^tt 
wt i ftwi%mgiw.x'h i x „ Keas»Tgis ^ 

[0014] iixjf . T-fm^T&mztitz 
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sri&i£w»e#fc pi t«aaR^>j«^*ttai-r4e 

S^>fflffl?&Jtl(R-r4<afflJtRllI»k . KfifflJt^HIS& 

a. 

[0015] *%ffltz£tU£^ mfc'y b/^cDf-^fl 

L*in • m'Vl^y. ifctim^U'ywjg^jfcfra**?! 
[0016] fcffeHJJfcifuf . B**HW3«fc$*tfi. m 

m^y^ffliawt^ittaj^i^ai: . man-tin ■ 

[00 17] 

GHz 60OTDMfl-5|-, NRZ#fI-5§\ RZ^ft^- (fa 
-7M 5 0%) , *>J:tmZ3fcfI-^ (fi-f^ 2 5 
%) <7y<-Xy\*:y Kx^^ WL4><7>4 0GHz J&frSSJK?) 

nai~4ic^-r„ 0i~4 izitmmjjfiKnTJfflng. 

Bm, SMFJtiiSOkmT&O. SMFCIJ?tSKL 
[0 0 18] ±E<500TDM^fct±ia5^t-J;o^ 

^iflfil 0*^ffi:ft£ft&ftfl^-e£>£. astisv^ 

LiNbo 3 mui 2i,zt i&mmz-£xm5t,z 

•y ^^^'T^-rm^N'^-^ 1 6^Au TiB&LT „ 1 
Ajl2$,j)ftxj .yfl8, Safc2r23R?!ltf»13SIIS£ 

^^§Ccii«fet^ A^) L. 2 oeomffi^&fflil** 18 0 



• <7)20GHz fnyt&Wto-f&t. 06*0 (a) 
( b ) *f(c^-rS^HCitffii0 2^(7)2 0 GHz 3t^o-y 
9tfytX4 y^-1 8#>£>fcWj£fU r— ^SESWB2 0(?5 
2-p<?»^HS*^.AA$it4. 2oco^pfl<?>*ix-e 
fLtCi±2 0Gb/sOT r -^m^6PJP$ilT[a6<7) 

( c ) ( d ) miz*-$-2m\coR.zm*irtf7 t -?%m& 
2 0frt>&ji*ix&. ffiffl«»ai2 2T«23KiHaoti 

fflU** 18 0- (cfc* J: 3 tc3te«^H2ffl3&«»«f % 
$rM&2 4T'£f8.Ztl&. 2*ifeia<0tiHBSi* t l 80° 
T'MOT,l6<7)(e) MtC^J: 3 £ 1 jWMW* 
fc £ *TtiS»4hWT-feffi L-^-d T R Z«#tC5£V « 
0 . -e^U^h^PSt'-y t t-**>'0t 

2r 4 h £ TJi N R Z m*%<r>®M fci6 < =5r & . 
[0019] 03fc<ty®4cORZft^-5V 1 >T{5. IS 
flftcaa^tC&ofcfc £K4 OGHzj«#<oaufcW*btt= 
3r-S>£i: Ciix^tT, 01 coOTDMft-f- 

fcJ;Uia2 0NRZfi-^T"(i. j£f;:$S:MJA#*?>£:# 
t4 0GHz ^MliS'ht^otV^itAWS. 

tCO T D MS.T/N RZtC^V ^T^Pfi^ 
-X/NyKW h/U5r-ei%-eix[27St/ll8^-r < . 
NRZl30»,>T(i 4 0GHz J&fr#iK . ifcR#i&£§tt 
TtftTii^^^ W^#' l ?<7)7t*'>fc:4 0GHz 
4i:3ettWtC{4#i^il4. ifc. OTDMSI/NRZ 
CO#^^OC-»T, -4 0, 0, +4 0ps/mmO*li$rg 
(t^tt^ttJB («9KKft») *09avai Ofc^A*, 
OTDMt NRZcOM^i: "1" 

S^aSfcT^o T £ hfrb . 1 ^ >f AX a y h ^ft 

0GHz )SW4t6ifc*%l»S. 
[0020] Ltztfi-? X ( i i ) <0 LT . t' 

tin. uftw&zmt,zmgx&hztiz%&. b 

OTDM, NRZW&iZtS^Xii. 01 t5i 1^132** ^> 
Bfl^3&«5r J: 3 fc«/hjftWM«lc 2 oo&faS#jtf&te#: 

4. 

[002 1]$^t, mfc'7 h/IKOf-^iltTSB 
n • mfc'7 b/^x-^fl-f-T'^P^iXJtOTDMfi 

m^u-m^mtHLx^ixijm^z^h x a tee 



(6) 



1 1-68657 



[0022] i^c, (iii ) 4>jft£Hl/ttt. BHzjfcfr 

a&a 1 1 it/ 1 2 tscr. 0 1 1 <r> ± o nz-^mnn 

**«/J\j5 <4fcli«fctoS) fc*4*£ti. BHz«4H* 

jgteju&s* 2 x f 0 xnm^t l . f , 

S-t&v*. ;«tli^ii 2c7) (b) ^ (c ) ct)J:5 

tzft&mi&Mff-rtitzMG. 0 1 2 ^-r x a icbhz« 

(b) b (c) T*OJft#tf>fip^am:$:4. ioT. 
#*K £4 i 3 Kt&ttUteSEfcS-fr* i 3 3:7 * - F 

f o <aj£#<z>tfcHa»6«)iw- 4 £ t 4 . 

[0 0 2 3] Hl~4^!f«4^fiJffltT. 

#ffcfi £*#>4 Z b WX'% 4 . ffi L . WjgomSRfR^ 
9ftKi: 1 *t 1 coB9«fc:=5rr>TV^^{7)-C, 

gtejfc t T S> 4 «S H-CisnflMMft^ U xcr>®m&k m\ 

[0024] &±nftmHttt*i xv-ifflmiiitt 
a. tifttmzmi'XT&wjb-f. mm-m (wd 
m> is*T-Mzi>nm*imxh&„ 

Urate. #lfc^fc*fWifc:J:44MMSE 
ft*«tJj:^4M»«{iJ*^affl-r'*S. 01 3fi*3fc 

fl« 3 0 3&^C0 b* y F U- F B b/ s O^^i^fEj* 
K(SMF) 3 2"CgiS$ftfcflL »T3&HiHiMr»3 4 
£gT;)teSfIt§3 6^A7J$ix4. 7t^fIM3 6^A7J 

'C^iSiiC^BHzO^V hVU7< /l^4 2TBHzjfcfr# 

flttt!MB4 6(C£lrVCtt. RZm-^teWLTtiBHzSt 
#**ft*fc:$r4:frftHc . OTDMJftliN R Zfomiztt 
tXi± . BH?i*#a«ffi/K:fc 4^mtCT»I1B*HK*MI» 3 
4<^iHgfl|*£lWflM-4. =Sr*J. -IClT'ii. «T^#iSc 

t v ^x.h. $.ti. mb/s<7)RZfi-§-£ nffl^fiL-tO 
TDM(|#<0«^. mn^/l^yj^Sr^Kl-r&ftb 1 , 



[0 02 5] 0142W01 5M01 3c7)^<i«3 
0. ft5ra«3 6<OJWW*£jjrf. 014CD}&MfH&3 

^UOTDM^l O^'figfflSixTV^,, 014£ 
Ji. i5«OTDMflSll 0#B5i:H— OM^SM 

izffl—n&m&^%m^xiffim{zitibztLX^&. a 

crfflTiZ. IsMzXJiZtih 2 oo 1 0 Gb/ s Of 

-?m j 5*>*7\')v/i/VT)v$t$m7 ox^mLx 1 

002 OGb/scONRZfi-^-Srttl.. £02 0Gb/sO 
NRZft-^$rh*7-f^'7 2teA*L. ft£M»2 0£S 
IfrTS 2 0 Gb/ s O F 7 -f ?mm%h . S-ftM)i2S 2 
0<7)£tJ7J ( 2 0Gb/s^RZ3tft-f-) «. {ifflWSg|52 
2Tfilffl«SE5*i 18 0° te^rl. Xoiz 

ffiffl***%3*ts. ) -e^^^3t^aa52 4 (3K 

flT'y) tt^Lt, locONRZ^c04 0Gb/s 
03«t-f-Sr#, *^bT^7-7 4*eTtKi3SB^iiiaj 
$^4» ^Oid^r. ^ftSOlfiBlHlSSia^Ill 6tc 

[0 0 2 6 ] 01 5(Cfcwr. 4 OGb/sc7)3tefI^-«i. 
^^«CM«H3 4. ±TVTV77 h'-A^/'J 

7tDEMUX7 8teA^I$iX-S„ 
DEMUX78tLTIi, 01 7 te^-ffflft&fe&SBfc 
DEMUXSrMV^^-h*^4. 01 7te«3K*fic^ 
SB£DEMUX7 8<Dt»i0£^-r. gfUBIteiHS-T-S 

*D E M U X tM3feiffi#tt^$$ill, . *<7>ti 
*^>. t-T. 7r-f^'f5i*ateA?J$ix44 0Gb/s O 

t d $r . tjaoxsawHSffiw^r 'Jv^so 

tti««Si!f*Jt* t 2 0dBJ3LhWfil'C# 4 i ^ te^cH^^r 
SiS-ftLT^S. ^C^-^^-h'te^L. 2 0GHz IE 
5ifeft-^IBt!)0 1 X2X-T 7f84^fflUt, 2 0Gb/ 

-mm x 2x-f ■y^-(7)2tb^«iffl«ra[«te$>4. tzti 

L. -ffiCLNX-f^f (SUS) tefcv^Tii. TEt 
- h" J: 0 T Mt— 

XT'««*»§taOTE^- H3t$r 1 / 2»ftR8 

2O0ffi^b'-A3>'/s*>f-?-C\ |5|tb"«y 

mmz%FFm)$mij { ±t&<7)x\ *tTE/TMt- 

ST , l/2»*«88£i»JTM/TE*-HS»£?r 
o/if*. iS3cflfe^5:^"V-^bTU4. 
[00 27 ] 3^DEMUX78teT#^>fLfv:. 20(02 
0Gb/s3feRZfl#«. -eixm7*h^^-H9 0 
teA^SixT«^fi^-te^$ix, 7-'J7y79 2tt 
«WI§<13ta«Pfl:r>'7-9 4KT«»«»$n4. •€■ L 

t, ^';r;i-/^°7^;i^mgP9 6teT, TtoiOGb/ 



(7) 



#PHP 1 1-68657 



s NRZ7*-*-fc3f£§:h.-&. m^ttx^w 
EJS&02-01 st^-f . 

[0028] mz-*I3£ft&ffim$5CD-m (M. M. Ohm et 
al., "Tunable fiber grating dispersion using a pi 
esoelectric stack", OFC '97 Technical Digest, WJ3, 

pp.i55-i56)iz^\^xmm-th. 01 9^^, 

ft-7K77-i^-f^>/90i?)2 l«9-fe;/ 

£MM£-?«--Cflffi£-5-;L&fc. ?l^-7^ >-;?*9 0<O 
;^-^C#LT02 lOJ: dlctfirtl (IS<7)«# ) # 

[ 0 0 2 9 ] 02 2ii. mm&®mM<7)-m*^i-mx' 

hh. 4 0Gb/s^&iM#O5fiK<lt±. A/D^m 
S9 4T'A/D^$tl, r< : J-9)Vm^h LX. MP 
U9 6^A^J$ill>. MPU96I1 .X t U 9 8 tcfglg 

»o (zwvb) tciRm-r?.. s^Y^D-rti) 
fioiciRsrrs. i^t, i c>ip<7)^(i xxd 

-71Z&& bSLKt U a 1 9 <7>*m*WMfit&3 4 ic-^- 
*.4*EE£IM«r$-4fc«>. #IMb& t «4>'-*-4J:3$rV 1 
-V 21 D/ASSIS1 0 Oe*T\ 

^^-¥-^.i»«E5:ai^-r-& . i c < i p corns 

it. Yxn-7t:fcSi:ML, Hi 9«o*J3WrfMlMI 
«3 4fc-**.4«E£ffl«r$-Sfc*> N 4Mftt#itflirt-«. 

io^V, ~V 21 c7)<fi£;j<#>&. 
[0 0 3 0] ^fc. Vj —V 21 c7)fi5r^l,JtJ6tc(i. 
02O&T/02 KC^-Tt 1 '-^ (^fttatVi ~V 21 fc 
tf>HH*£*c$--f-*) fc. H2C^tf-^ (4 0Gb/ 
s tfO^S i: #«fc£ t nmffi ZOk-tf-f) Z^^Vlzfo 
^* i ty5fe'tiLTi3<. ZLX. 02COX, Y7n-r 

iic*H2fcitf-^J: >?*#>.g>„ 3Ms«D#»mi 

#«wiftf& 3 4 -cumm- tt&m. i c - t . m 

Ic + Ic' =0fc^rSJ:dt. IC Sr^toS. 
[003 1] iCOio^LT I c' i^ifttf, 02 0 
2Wfla 2 1 IZvkZtifzT-*-? & I c ' £f§4fc 

MZ^-ftffim& 3 4t,z5-z.&V 1 —V 2l 
02 31301 3<Di^-fA(7)— £3££5jrf. 02 3&T 
cD0ffi£fc v iX , PI— iO«{£^*tc{i[a]— <7)#bs#-v £ 



li, Hl3^*T^Jcfctt4*T3Wrfl!^»3 4«oft 
*> 0 (c3£g<SfK 3 0 tc»« "TSStfflW 8 V \ ft^ 
»««WS 5 0 •C«^*<0»«*9J«W4 «I fc£ J: 03t 

[0032] 024 (±111 3<OiK)#i^ffc;^Xxix<?) 

mm±. im&ss®8&5 4i,zt$^x. ft&mmamsz 

bfrh *>*Mtt8i£m^icS» 5 tlX *mttem 

a ztih b Hzj£^-usfijs«tai» 5 8 ( Mtiizmm 

7-f/^6o-cttaisiifef, &ftcr>imtmm52 
wftu-fh &® : sim^<nim t wwumma 6 2 k& 
^-r fis . ^tt«Muii»giiiK 5 6 wmwrn 
&6 2izt5if&im&mzm^xffl&mmfem^*±& 

6 2fi^84jttts^ifc<i^aataiii»ss!i:ffi« 

[0033]l25«(a)-(g) *Kc(iEl2 4*fc 
( a ) — ( g ) X'^Ltzffiffie>m*§rl&m&7F:-r. H2 5 

( a ) x 0 izwmmm<&mm*t>TE(?>w 
iz-nxtz^. &mm.mA®s&5 4<n&M± ( b > miz 
m- i a ic^ri. . ftf&nmmtfmmmfr^iEcvmiz-tix 
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